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OK  FORTH®  Utnw  BBLATI0B3  BSKEDT  PASTECE5LLA. 

PSK0D0VTOHHIC0LCB1S  AHD  THE  SAIJ40HELLA  ffiODP 

^Following  is  a  translation  of  an  article  by  w.  Knapp  of 
the  Hygiene  Hurtltote  of  Tubingen  university  in  the  Gemsn- 
langnage  periodical  Zaitaobrift  fur  Hygiene  (Journal  of 
Hygiene),  Ho  146,  I960,  pages  ^-^30^7 

The  antigen  relations  bet  seen  Peat.  pseodo-tabercnloala  type  H 
and.  the  Salmonella  B  sub-group  and  between  Past,  pseudo-tuberculosis 
type  17  (following  Thai)  and  the  Salmonella  D  sub-group  were  first  dem¬ 
onstrated  by  Sctartxe  ( 1928/19 3?)  and  Knapp  (1955)  respectively. 

Bniffsaan  (1932)  discovered.  In  the  given  antigen  relation  of 
Put.  pseaio-tabaraoloaia  to  0-f actor  A  of  the  Salmonella  B  sob -group, 
the  ecaplex  nature  V,  and  whereas  Knapp  (19$$)  disclosed  the  oagplax 
nature  9^  and  SU  of  the  0 -fin-tor  9  off  the  Balmnuelle  S  sub-group  by  dem¬ 
ons  trot  lng  -the  antigen  relations  between  Past,  paeodo-tabegonloala  type 
17  sal  the  O -factor  9  off  the  Balaonelle  D  sub-group.  The  findings  hanre 
been  oonflnaad  by  aerexwl  eotbors  (citations  in  Knapp,  19$9) . 

With  the  aid  of  investigation  reaulta  maaai  trail  In  various 
tables,  the  dnacog tret  Ion  of  additions!  antigen  relations  between  Past. 
pseudo-tcbercaLosis  cad  the  Sdncnella  group  till  be  reported. 


Crosswise  abaarptlan  ad  agglntlnetion  ezperleanta  were  oonCuated 
with  t serious  PestwnrelXa  and  Salmonella  am. 

These  noraelly  inrolved  ^  to  5  Intraveooaa  injections  at  lnanma- 
isg  asousta  of  antigen  at  Intervals  of  K  to  5  days  aad,  when  necessary, 
a  booster  infection  after  2  to  3  months . 


Tbs  following  mamrj  gives  the  designation  of  the  Paateurells  aad 
Salmonella  strains  need  to  laanise  the  guinea  pigs  god  the  earner  of 
killing  the  ealturee  inoohated  either  far  A8  hoars  et  fifi  degrees  C  ar 
foe  ban  et  37  degrees  C  and  always  rinsed  with  a  10  al  physiologies! 
salt  eolation: 

Bern  *o  26:  Past,  peeudortebercnloels  strain  16;  serological 
type  n,  subtype  A  (16  H  1);  hilled  with  0.^  phenol. 

Serrm  Bo  ^67:  Past,  psewdotobarcalosls  strain  l6  n  A;  boiled 
2-$  hoara. 
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3 •rum  Ho  279:  Put.  pMudotubvrouloalB  strain  1779;  serological 
type  33,  subtype  B  (1779  H  B);  heated  Z-\  boon  at  $6  degrees  C. 

Seram  Ho  273:  Past,  pseudotnbercoloeis  strain  1779  n  B;  toiled 
2-1/2  hours. 

Subtype  A  and  subtype  B  sera  of  Past,  pseodotuberculosis  type 
23  vers  prodraed  by  sator  sting  sera  Bos  26  sad  k6j  vith  Past,  pseudo - 
tubarcoloaia  strain  1779  U  B  (Ihd)  sad  sera  Hos.  273  end  279  with 
Pact,  peeudotubaroulnsla  strain  16  XT  A  (ibd).  (Saa  Sable  1) 

Tha  eroas-xsaetloos  resulting  froa  the  partial  antlgaa  mean  nlty 
cf  Past,  psaudotuberomlosls  type  H  sad  0  factor  b-  of  the  Salmonella 
B  sub-group  vere. eliminated  by  rinsing  sera  Bos.  26,  k&l,  273,  sod  279 
vith  S.  Abortus'  equi  (strain  202)  and  S.  reading  (strain  19).  See  ifcaible 
1) 

Serum  Ho  12$:  S.  abortus  bowls  i960  (l,  12,  27);  boiled 

2-J  hoars. 

Sazan  Ho  13I:  S.  aataasrsengruadj  strain  190  (1,  k,  12,  27); 
ballad  2-^  boon.  2a  tha  O-factar  2?  sam,  resulting  from  saturation 
of  a  era  12$  and  131  vlth  8.  reading  and  8.  abortus  equi,  tha  agglutinin 
titer  stood  at  1:Q0  as  against  O-faotar  1.  (Sea  Table  1) 

The  evaluation  of  last  rasolts  somrlsed  In  Table  1  led  to  the 
foliating  conclusions: 

1.  Tha  agglutination  In  varying  degrees  of  boiled  suspensions 
of  a.  abortus  equi  (b,  12)  mad  8.  reading  (A,  32)  in  the  sera  26  mad 
k6r  or  sara  279' end  873,  prndnnad  vlth  Put.  psaudotrihareulosis  strain 
16  U  A  or  1779  XX  B,  Is  ooudltlonad  by  tha  knoau  antigen  relation  be- 
taaan  Past,  paaudotuberanlosl*  type  U  mad  0 -factor  A  of  the  Salmonella 
B  sub-group.  (For  details  saa  Sctatse,  1920/1932;  Ksgffmana,  1932; 
Knapp,  1959 •) 

2.  Tha  agglutination  of  boiled  suspensions  of  S.  schleisshelm 
13,  S.  sabearsengrund,  and  8.  Abortus  equi  In  the  Past,  pseodotuberov- 
loals  earn  26  (Id  H  A)  and  279  (1779  XX  B)  saturated  vlth  8.  reading 
and  8.  abortus  equi,  as  in  res  arse  from  Past,  geeodotubarculcala  16  XL 
A  and  1779  U  B  (very  vaak  agglutination)  In  the  Salmonella  sara  12$ 

(8.  abortus  bcrrln)  mid  131  (B>  sohaarsangraod)  saturated  -with  8.  read- 
lag  and  8.  abortus  equi  UP  to  O-feotar  27  ears,  rasts  on  an  antigen  re¬ 
lations  batman  Past,  paaudcrtuharrouloaij  type  33  and  0  factor  27  of  the 
Salmonella  B  cub -group,  /See  Bote/’.  This  antigen  relation  appears 

to  depend  on  the  presence  of  a  thuraolabila  antigen,  far  only  In  eera 
26  and  279,  but  not  in  sara  467  ®d  273  prodnoad  vlth  boiled  suspen- 
tlons,  uere  aggitrMMw  evident  in  cou&ectloc  vlth  0 -factor  27. 

(Beta.  Vlth  thrnitv  to  Prof.  Kanffianm  of  the  State  Saxon  in¬ 
stitute,  Copenhagen,  for  bis  Madness  la  uheuMug  these  results. ) 
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3*  According  to  the  results  at  the  agglutination  reactions 
sonurlMd  la  Table  1, ‘  0-f  actor  27  is,  Ilk*  0-faetar4  of  the  S«l- 
monella.  B  enb-growf ,  at  oanplss:  nature.  A  partial  ahtlgwx  appoerw 
to  have 'antigen  relatione  vlth  the  specific  antigen  type  at  Pest, 
pseadcrfcuberculoels  type'  H.  The  Indications  of  this  are:  a)  that 
after  aaturation  of  serim  26  (16  n  A)  with  S.  schlelsahsin  cr  with 
S  >  BChlbl8shelra  and  S',  reading,  only  the  homologous  str?ln  (l6  H  A) 
and  not  the  heterologous  strain  (1779  33  B)  agglutinated;  and  that 
after  corresponding  saturation  of  serum  279  (1779  HB),  only  strain 
1779  O  B  and  not  strain  l6  H  A  were  agglutinated;  and  b)  that  In 
the  sub-type  specific  sere  at  Past,  psandotuberaaloels  typeH  A  sad 
type  rr  n,  S . ’  soh3 eiss helm,  S-  actareraengrond.,  sad  S.  abortus  bade 
were  not  agglutinated. 

4.  Pith  Past,  pseudcthbereulosls  strain  16  n  A,  vbicb  was 
agglutinated  in  the  0-factor  sera  125  and  131  up  to  l:6o  serum  dilu¬ 
tion,  and  vlth  Fast,  pcaudotubarenlesis  strain  1779  II  B  and  others 

of  the  same  sub-type,  which  were  not  agglutinated  cr  were  agglutinated 
HP  to  a  titer  of  l:8o  -visible  only  In  the  agglutinoecope,  no  ccngplata 
saturation  of  0  -factor  27  sera  was  successful.  These  strains  led  only 
to  further  saturation  at  varying  degrees  of  the  SalraraeUe  seam  123 
nod  I31  originally  saturated  with  S.  reading  and  8.  abortus  equi, 

5.  The  observation  that,  after  saturation  of  O-faotor  sere  12$ 
sad  131  with  Pest,  peeudotdberouloels  strain  16  H  or  with  the  weakly 
agglntinahle  strain  1779  H  B,  the  strains  1779  H  B  sad  16  U  A  were 
not  agglutinated,  suggests  tbs  existence  uf  an  antigen  relation  be¬ 
tween  the  specific  antigen  type  of  Past,  pseodotabercnlosls  type  n 
(of  cockier  nature)  and  O-factor  27  of  the  Salmonella.  B  sub-group. 

This  partial  antigen  appears  in  our  experiments  to  be  leas  strongly 
developed  by  chance  In  strain  1779  H  B  than  in  l6  II  A,  except  as  It 
is  altogether  weekly  developed  in  this  strain. 

With  8 .  reeding  end  8 .  abortus  equi,  the  type-specific  hut  no 
atibtype-opealflu  agglutinins  were  removed  tram,  the  Pasteurell*  sera 
467  «nd  273  produoed,  with  boiled,  antigens.  Tbs  saturated  sera  467  and 
273  agglutinated  only  the  homologous  strains  16  H  4  and  1779  H  B- 
Borfe  in  the  sera  26  and  279,  prodneed  vlth  tilled  antigens,  both  strains 
(l6  H  A  and  1779  n  B)  were  agglutinated  after  their  preparation  with 
S.  reading  sad  3.  abortus  equl,  -while  only  the  homologous  strains  ag- 
glirtinxtal  after  saturation  with  S.  sohlelsehela. 

The  differing  findings,  probably  traceable  to  the  varying  pre¬ 
paration  of  the  antigens  mad  far  inniratlOB  (see  Table  1),  Indicate 
at  least  that  Past.  paeudotwCbareuloals  type  II  possesses  a  thermostable 
and  thsraplabils  type-epeetrio  antigen,  the  thermostable  antigen 
shows  partial  affinity  with  0 -factor  4,  the  thsrmoliiblle  antigen  with 
0 -fact or  27  of  the  Salmonella  B  sub-group. 

Farther  investigations  of  the  antigen  ccnaonities  between  Past, 
peerodotdbereulosls  and  the  Salmonella  group  disclosed  weak  antigen 
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rtfaBaa  b«rt*c*n  But.  pm naptafcwtoato  strain  32  tjp*  X7  and  G -factor 
It  Of  ths  Haiw jtaTla  E  sdb-$roop.  Tfcwse  observations,  confirmed  "by 
Ekaffnaim  as  alight-,  sctjgsn  solstices  between  Bast.  pwecdotoberoalosis 
Me.  s',  oexmn  3 h  /Tots:  8m  Huffs  on  (1953)  for  Haarftaenn-Rhlta  scheme), 
wllL  be  treated.  at  tbs  and  of  tbls  study.  Bat  In  ffuxtbar  tssts  Esafiaann 
found  &  strong  agglstdustlGo.  of  Fact,  peeu&ctuberculoals  strain  32  17  in 
an  Q-tactar  1*6  Salxmella  serum,  not  then  craUnble  to  ns,  and.,  in 
reverse,  of  S.  straasburg  {[§J  46:d:1.7)  in  a  serum  produced  uith  Past, 
pseudotuberculosis  strain  3217.  These .  observations,  kindly  eomnlcated 
by  Prof.  Kauffman  by  letter  (1956),  vere  confirmed  by  our  further  teats 
with  various  type  17  streiiit.  They  are  used  bare  -with  his  consent. 


H.  Further 


[W 


Relations 
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The  following  guinea  pig  i—mlfiafrloa  sera  (and  others  net  pre¬ 
sented  in  detail)  mere  tested  in  alternating  absorption  and  agglutination 
experiments  for  their  agglutinin  content  and  the  results  atonartzed  In 
Kble  2:  ‘ 


Serum  Vo.  120:  Past,  psscadotubereulosia  strain  32;  serological 
type’  17  (32  IT);  boiled  2$  hoars. 

Sera  Mo.  196:  Past.  peeo&otaberculosJs  strain  19Ql  serological 
type  17  (l90  IV)j  boiled  2^  boors. 

Sera  go.  462  and  459:  8.  strassburg}  Salmonella  Central,  Boon; 
(9;46);  bollad  2^  hoars. 

The  cross-reactions  resulting  from  tbs  partial  antigen  associa¬ 
tion  batman  Past,  paeodotaberoulosls  type  27  and  0-factor  9  of 
Salmonella.  Dj.  and  Dg  sub-groups  mm  eliminated  tbroogh  tba  saturation 
of  Bern  46e  and  459  vltb  8 .  typhl  0  901  (Ibd)  or  S .  gallium*  4l6  (IN?  ) . 
According  tP  Hagff—nri  (1958),  3 .  strssSburg  bis  partial  antigen 
assoaiaticn'vith  0 -fact or  10  of  Salmonella  Bj.  sub-group,  so  that  an 
O-dTaebar  46  serum  is  obtained,  by  saturating  *8.  straasburg  0 -earns 
-with  8.  enterltldls  (or  9.  typhl)  mad  3.  louden.  Sinoa  arose - 
agglntlnatloos  showed  that  Paat.  paeudotubercaloala  strains  32  17 
and  190  17  (Saisawa  and  Dngachl)  are  not  agglutinated  in  an  0-factor  - 
10  serum,  and  that  3.  loodou  Is  sot  agglutinated  in  sera  of  tba  four 
named  Paateurella  strains,  m  had  to  be  content  vith  the  saturation 
of  sera  459  and  462  with  S.  typhl  or  S.  gallinamtm.  (See  Table  2.) 

The  •valuation  of  test  results  sramarii  ad  In  Table  2  lad  to  tbs 
following  oonoliaslons:  1.  Tba  agglutination  of  boiled  auspenalcna  off 
S .  typhl  0  901  ¥  or  S .  galUnam*  Wj6  In  Sera  120  and  196  prodaoed  with 
Past  paaudotdbaraulosia  strains  32  IV  and  190  17  la  conditioned  by  tba 
known  partial  axrtlgan  association  between  Fast,  geeatotubarcalowis 
type  17  and.  0 -factor  9  of  the  Salmonella  D  sub-group.  (Tor  details 
see  Knapp,  1955,  1959;  Tones*  and  Girard,  1956.) 


2.  The  agglutination  of  balled  suspensions  af  S.  straseburg  in 

PmsteureUa  sere  120  sad  19 6  saturated  with  3  •  typhi  or  3 .  gallinarum, 
as  in  reverse  with  Past,  preadotuberculoals  strains  32  XV  and  190  17  In 
0  serum  459  saturated  with  3.  typhi j  results  frcn  an  antigen  relations 
between  Past,  pseudotaberonlssla  type  17  and  Q-faurtor  k 6  of  the  Salmonella. 
Ife  sub-group.  Contrary  to  coroeetatians,  however ,  an antigen  relation  was 
shown  not  to  exist  In  serum  462  saturated  with  S .  gelUzucran  in  relation 
to  0 -factor  46,  although  3.  strassburg  was  up  to  l:l6o  aerum 

dilution. 

3.  Since  Paateorella  sera  120  and  196  could  not  be  fully 
saturated  either  with  S.  strassburg  alone  or  In  combination  with  S.  typhi, 
likewise  C -serum  459  neither  with  Past.  pseudotCLberculoeis  strain  32  17 
alone  nor  in  combination  with  S.  typhi,  the  0-factor  46  of  Salmonella  I& 
sub-group  and  the  type-apeeifie  antigen  of  Past.  pseuAotnhercnlosla  type 
17  mart  be  of  complex  nature.  Past,  pseudctubercaloela  type  17  thus 
has,  among  others,  two  type-epedflo  stable  partial  antigens  standing  in 
antigen  association  with  0 -factor  9  a-  W  nf  Salmonella  and  Dp  sub¬ 
groups  (in  hour  boiling) . 

According  to  experiments  by  Detain  and  Bakaao  (1949),  the  strains 
of  Past,  pseudotuberculoeis  found  in  a  soldier  by  Selaasa  (1909)  and  In 
monkeys  by  Ktaaohlm*  (193b)  and/or  Ikegaki  (1936)  hove  antigen  relations 
with  Salmonella  D  sub-group.  Since  data  on  the  types  of  the  strains  were' 
lading.  It  has  bean  unknown  whether  the  two  strains  known  as  IkegaH  and 
Salsoe  also  belong  to  type  17,  carrospcaafllng  to.  the  division  of  types 
by  Thai  (1954).  According  to  Thai,  the  two  available  strains  32  IV  and 
190  17  are  distinguished  from  types  I,  H,  tit,  and  7  by  their  0  and  H 
antigens,  far  the  others,  while  differing  as  to  the  0  antigen,  hows  the 
same  I  antigen.  (Citations  in  Xhapp,  1959) 

After  Dr.  Tamed  of  Japan  kindly  provided  us  with  the  two  strains 
shortly  before  the  end  of  our  experiments  and  they  revealed  differences 
In  antigen  structure  as  oespared  with  the  strains  32  17  and.  190  17 
available  to  us,  the  following  additional  questions  arose; 

1.  Do  the  strains  BasgSkl  and  Salsawa  belong  to  type  17  sod  can 
srfbtypea  be  distinguished  in  type  17  aa  In  types  1  sad  U  of  Past, 
paeudotuberculosis? 

2.  Doss  the  antigen  relation,  demonstrated  by  Ueteke  end  Hekeno 
(19^9)  >  to  the  Salmonella  D  sub-group  also  rest  on  a  partial  antigen 
association  with  0-f actor  9  end  46  or  only  with  one  of  the  two  0-f ectarsj 

3.  Do  the  two  strains  hove  antigen  relations  with  Past,  peaudo-,. 
tuberculosis  of  types  X,  XX,  XXX,  and  VT 

Poor  the  necessary  crosswise  saturation  ead  agglutination  tests  to 
answer  the  first  two  questions,  the  fallowing  sere  ware  newly  produced  or 
utilised.  The  answer  to  the  third  question  occurs  In  another  place. 
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Serum  Ho.  wd  787:  Fast.  peeialortuberculoaiB  strain  Ikegaki; 
boiled  2^  hoars. 

Seram  Vo.  766.  and  770:  Past.  peeudotaberculoeis  strain  Salaam; 
'boiled,  aj  boors. 

Seram  Vo.  120  sad  196:  Past;  peeudotaberculoeis  strains  32  IV  and 
190  XV.  (See  Table  2). 

Table  3  Oboes:  1.  The  0  antigen  structures  of  Past,  pseudo- 
tuberculosis  strains  Tkefptet  'and  Stiffen  are  not  identical.  After  satura¬ 
tion  of  the  sera  7bb  sad  787,  produced  vith  the  strain  Ikegaki,  with  strain 
Saisasu,  the  strain  Ikegaki.  was  agglutinated  up  to  l:l6o  ana/or  1:320 
serum  dilution;  whereas  on  the  other  hand  in  the  sera  produced  with  strain 
Balsmsa  and  saturated  with  strain  Xfcsgsfcl,  serum  776  was  not  agglutinated 
and  serum  770  was  weakly  agglutinated  —  wialbla  only  in  the  agglutlaosQQpe 
—  up  to  l»8o  serum  dilution.  She  question  raised  by  the  observations, 
whether  strains  Ikegaki  and  Salsaan  here  different  oufctype-epeoific 
antigens,  In  the  case  of  Salsana  temporarily  not  or  only  weakly  developed, 
could  not  he  answered' by  the  sapsrlmwts  to  date. 

2.  Differences  in  the  antigen  structure  between  Put.  pseodo- 
tuberculosls  strains  32  17  asd  190  I?  on  the  one  head  aad  strains  Ikegaki 
and  Saisssa  cm  the  other  result  from  the  presence  of  si  least  one  subtyoe- 
apedfle  antigen. 

She  laenolsatlan  asm  77h,  787,  766,  and  770  (See  Table  3),  produced  . 
with  bodied  suspensions  of  strains  Dtegihi  sad  Oslsnoe.,  agglutinated  in 
varying  degrees  the  strains  32  17  end  190  IV,  without  being  fully  saturated 
with  32  XV;  Just  ss  the  sere  120  and  196  obtained  from  strains  32  XV  and, 

190  17  (Bee  Table  2)  agglutinated  the  strains  IkegtidL  and  Salsaan  without 
being  fully  saturated  with  than. 

According  to  these  observations,  type  17  of  Pest,  pseudotaberculosls 
oaa  st  least  be  divided  between  subtypes  A  and  B. 

3*  Like  Past,  peeudotaberculoeis  strains  32  XT  sad  190  XV,  the 
Xheghkl  and  Bsleesn  strains  have  antigen  relations  to  o-factocw  9  aad  V6 . 
of  the  Salmonella  ft.  and  DQ  sub-groups.  The  demonstration  of  partial 
ihtlgea  association  with  O-fautcr  to  succeeded,  however,  only  in  a  eerup 
with  a  high  agglutinin  titer- 

e)  3.  typhi  and  6.  straasburg  were  sgglntlneted  in  the  unsatcrsteA 
and  S.  strsaaburg  also  in  the  S.  typhia  stunted  Pastenrellm  sera  7M1,  787, 
766,  and  770,  though  with  varying  strength;  whereas  the  Ikagaki  end 
Sslsssm  stredne  vere  agglutinated  in  various  8.  typhl  0  sera  and  in  the 
8 -typhl -saturated  serum  i59  up  to  ltlfio  and/or  1:60  serum  dilution,  but 
mot  In  the  correspondingly  prodnoed  end  eetareted  earn  k6fc,  although  the 
serum  smturuted  with  8.  gall  Inarum  a.  etresSburg  up  to  lslfio 

of  se  os  dilution.  (Bee  Tftls  2) . 
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Is)  Only  la  Hm  459,  which  Is  prodnoed  like  a  eras  4 62  with  S.  itrui> 
"berg  (2^  hour*  art  100  degrees)  and  agglutinated  3  •  straaetnjrg  after  satur¬ 
ation  with  S.  typhl  op  to  &  tltar  of  1;1280,  ware  the  strains  32  17, 

190  17,  Itegakl,  and  Saisawa  agglutinated.  Agglutination  was  absent,  how¬ 
ever,  with  these  strains  In  semn  1*62,  which  «ggii?*fna-fc»a  3.  strassbnrg 
after  saturation  with  3.  QalUnanm  only  up  to  1:160  dilation. 

V.  Zbe  resalt*  of  cross -wise  saturation  and  agglutination  expwri- 
mints  among  tie  four  strains  of  type  17  and.  between  the*  and  8 .  stress- 
burcraxmot  be  related  In  detail.'  Bat* It  eppswars  certain  that  a)  the 
type -ape  olf  la  anblgsn  of  Best,  paeadcrtubercaloala  type  IV  is  of  complex 
natore  and  tba  antigen  relation  wnrmg  tbs  various  strains  of  type  X7A 
ind  IVB  doss  not  exist  only  through  tbs  type -specific  partial  antigen 
ccnmoa  to  0 -factors  9  and  %  of  the  Salmonella  IX,  and  Ik  sob-groups;  and 
b)  Past,  pwodotdbercolosls  strains  of  type  17  shot  differences  In  their 
type-specific '  partial  antigens,  which  may  bewever  he  of  qnazr&ltstive 
rather  than  ^aslltatlve  sort. 

This  eanalmelan  rests  on  tbs  following  observations  i  a)  after  tbs 
saturation  of  sera  744  end  787,  made"  from  strains  Drwgskl  and  Salaasn, 
and/or  sare  7^6  and  770  with  strain  SB  17  or  8.  strasSbarg,  far  3bngedl 
sod  Balsams.  only  rtb tjpa -syeulf  lo  agglnt Inins  rwanlaadj  tins,  tbs  Salmon¬ 
ella  XL  end  XL  sub-groups  anat  bare  bean  ramovad  by  strain  3®  X7  and/or 
S.  Btrleebxcg  (eeo  Table  3).  Bat  after  saturation  of  these  sera  with 
8.  typhl  there  were  still  antibodies  relating  to  S.  itraabnrg  (0-faotar 
46)  regal ning,  which,  however,  lad  to  no  agglutination  of  Past,  peeodo- 
tbarcclosls  strains  32  IV  sod  190  17  even  though  these  strains  have 
antigen  relations  to  0 -factor  46.  One  can  there  final  that  the 

agglntlnstion  of  32  XV  and  1$0  XV  was  absent  bso— la  of  a  taafinrarllj 
too  weak  dsvwlcgaant  of  these  partial  antlgaas  in  strains  T~*g~w  and 
flnlsiawa,  or  bsonase  tbs  »ggi j^qiss  of  tba  partial  anti¬ 
gens  was  too  weak,  so  that  only  tbs  serologically  closely  related 
strains  Xtosgakl  and  Hal  saws  ware  affautad  by  tba  antlbodlsa  of  aatai  alad 
a  era  axoapt  fear  8.  strassbnrg.  It  is  also  pertinent  that  strains 
end  8slsowa  hare  s  farther  partial  antigen  In  w.mann,  with  3.  straaaborg. 

h)  32k  aetorsticn  of  sera  120  ltd  196,  produced  with  tbs  sero¬ 
logically  identical  strains  32  17  and  19017,  with  strain  IkwgsXdL  (see 
Table  2)  lad  to  the  elimination  of  the  aggietimna  oamaa  to  atroina 
Xkegdd  and  Salsssa,  as  wall  as  to  earns  180  end  8  ■  typhl,  bet  not  to 
ssxun  196.  Bmaa  -war*,  bows war.  In  same  196  sonsldarably  saturated  with 
tbs  flniakssi  strain,  lb  both  sera,  as  sheeted,  tba  antjbodlss  oerras- 
pondlng  to  0-feebfln  9  and  46  eare  aliminnbsd  with  8.  strasSburg,  and 
those  ocBTsapon&lag  to  O-fsotor  9  -with  8.  typhl.  After  sstar action  elth 
8.  rtrasabarg,  agglutinins  for  Pest.  peeudofcubavoulowls  strains  32  X7  and 
190  17  remained  with  high  titers,  those  for  Boegakl  and  Salsaee  strains 
with  lor  titers,  while  3.  str— dbnrg,  as  well  as  the  Part,  peeudotuber- 
culosiB  strains,  was  agglstlnated  after  preparation  of  the  sera  with 
3.  typhl. 
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While  8.  typfci  and  S.  stresSbnrg,  1a  tbe  sera  744,  7&f,  7 66,  and  770 
produced' vlth  Ikegaki  aad  S&lsasa  strains,  led  (contrary  to  expectations) 
to  a  aatdratian  of  the  antibodies  agglntlnating  strains  32  17  and  190  17, 

In  tSo  roarers*  case  after  oarreapcndlng  saturation  af  sen  320  and  196, 
prodnoed.  with  strains  32  jv'aaad  19b  17,  antlboaies  far  strains  nragilrt 
•ad  gain— a  r—ninad  la  vaixylng  titan.  Brin  dbaerwaticn  nan—  to  ns  to 
sogpcbt  tha  prsrloasly  —ntlanad  naspoaltlon  that,  Ugrool  tha  partial 
ahblgaaa  oc— 6a  to’  0»f aotarn  9  and  46  of  tha  Salaoaalla  C  stib-51 reap,  atUl 
other  probably  type-spsclflc  partial  antigen  assoelatloca  exist  betaean 
Indlwldnal  strains  of  type  17,  whereby  the  lndlwldual  partial  antigens 
■ay  he  developed  la  varying  strengths. 


Tbe  antigen  relations  observed  la  the  coarse  of  these  experiments 
aflksgski  and  Sals— a  strains  to,  e.g.,  Past.'  paeodotribercaljoela  type  I, 
probably  rentaltlng  frost  the  presence  of  a  cannon  tbsenolablla  antigen, 
reqnlra  farther  olsrtfleatlan. 


flgtfi  mt  HM- 


Oroea-wiee  satnratlai  and  abaarptlon  tests  ear*  oondncted  with 
the  following  three  sera  «ad  othsra  asationad  in  tha  text,  tha  findings 
being  ■«— rltad  so  far  as  necessary  In  Ttbla  4. 


Serai  Bo  1961  Past,  pseadobabaraalosla  strain  190  17;  botlsd 
hoars  (s—  page  380 ) . 

"  S—  lo  I&Ot  pss t.  pesudotribai  imluais  strain  3R  IV j  'ballad 
boors'. 

Bo  595s  B.  boaokar;  strain  Sty,  SU  (6,  it,  lwil-7); 


lMag. 

Sara  BO  872:  S.  boaokar;  strain  2*5,  3BZ  (6,  14);  boiled 
2§  hoar*. 

O-f  eater  14  sera  wart  obtained  by  saturating  sera  595  and  272 
with  8.  thesgaon  6  (6,  7,  *,  1*5)  «od  S.  potadaa  9781  (6,  7,  It,  anx). 


3b  another  1—mrtiftlon  saroa  prodaaad  with  8 .  boaojasr  no  aggln- 
tlnartlop  far  (MPaortar  14  ooald  be  ascertained  nftar  oom— ponding  satura¬ 
tion.  Aa  prodbsotlan  of  valtehle  earn,  sagwbadlag  tha  ec—son  partial 
antigen,  with  strains  of  Peat .  paaadotajbaraaloaia  type  17  — d  of  Salaon- 
aVla  I  wahgrou*  larolwad  great  dlffionlty.  The  t— ilaatiioa  af 
pigs  was  repeatedly  — saooaasfnl. 


Oar  savaral  tests,  only  partly  jawa—ted  in  Table  4,  show  that  a 
weak  aatlgen  relation  prevails  asoag  tha  fosr  acvailahla  typo  17  strains 
and.  tha  O^aetor  l4  of  tha  Salmonella  I  sdhgroap: 

1.  lb  ssra  196  — d  120,  prodnead  with  atralna  190  17  and  38  17, 
8.  oarr— ,  8.  boaokar,  8.  nadalln  6ll,  oad  8.  onflsvwtapoort  808  (not 
shorn  in  Able  t)  ware  agghoUnatad  op  to  a  ear—  dllstloa  r—flm  fren 
ljlfio  bo  1:J80.  8.  potadaa  97S1  and  8.  ttngss  8  ware  not  mfiaWnrtaa 
In  these  satraj  lQcswlee,  tha  four  Past.  pgssdotmhsrnaiosla  atralna  of 
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type  IV  in  Q-tf  actor  2h  sad  25  sera.  Strains  190  17  and  32  17,  on  the  other 
hand,  mere  agglutinated  In  tha  fall  serun  595,  ictarated  with  3.  potsdam 
and  S.  thowpson,  op  to  1:160;  also  strain  Dcegakl  to  1:80  and  strain 
Saisawa  weakly  to  It  to  serum  dilation,  k  complete  saturation  of  Pastac- 
rella  sera  196  and  120  vlth  6*  earran  or  S-  toecker  vas  as  unsuccessful 
as  that  of  0-factor  lfc  serum  with  strain  32  17  nod  the  ttegaki  strain. 

These  findings  show  that  an  admittedly  weak  partial  antigen  association 
exists  between' Past,  psendotuberculosis  type  T7  and  0-faetor  lb  cf  the 
Salmonella  H  subgroup,  aa  conflraed  by  Kaoffrann. 

2.  Bat  In  tha  1 —ini nation  sera  produced  -with  strain  Ikegaki 
(sera  787  and  7kb)  and  -with  strain  Saiaawa  (sera  770  and  766),  S',  earran 
and  3  .  boeckar  were  not  ciafartinated.  Slnoa  the  Dcagaki  cal  Salsawa 
strains  were  agglutinated  only  to  l:8o.aad  l;to  serum  dilation  in  un- 
satarmted  and'  with  3 .  thcogmon  and  3.  potsdam  saturated,  serum  595,  the 
partial'  antigen'  association  between  these  two  type  17  strains  and  the 
0-factor  it  appears  to  be  -very  slight. 

3.  She  findings  far  serum  272  (S.  boeckar,  2^  hoars)  corresponded 
to  those  far  serum  595  sad'  require  no  tabular  presentation. 

Summary 

Besides  tha  already  known  antigen  relations  between  Past,  pseudo- 
tnberomloels  and  tha  Salmonella  group,  partial  antigen  associations  exist 
between  Pest,  peeudotubetculoeis  type  IX  and  O-faetar  27  af  the  Salmon¬ 
ella  B  subgroup,  end  between  Put.  pseudatnberaulosin  type  17  and  tha 
0 -factors  b6  and  lfc  of  tha  Salmonella  subgroups  Jk  and  H,  though  the 
oanaectioc  with  the  I  subgroup  la  weakly  developed. 

In  Peat,  jaeudotaheronloals  of  type  17,  subtype s  a  and  B  ware 
identified .  strains  32  17' and  190  17  belmg  to  safety  ye  A,  while  exit- 
type  B  Includes  tha  previously  on typed  Ikagakl  and  Salaams  strains,  tha 
aarologloal  behavior  of  whiah  la  sot  clarified  In  all  details.  ( 

Tha  results  of  the  various  teat  series  war*  discussed  at  the  end. 
of  the  ccrra  spending  sections  . 
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end  Selaonelle  D,  end  09  Seb-proupe 
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Table  3.  Cross  Raactlons  batwoan  Past.  ossudotuberoulosis  strain  iktv.aki  and 

joiuM  and  ?Mt.  osaudotutxarculoai*  Strain  3 2  IV  and  190  "/  and  C-l'actors 
9  and  *6  of  ths  Sslaonella  Dl  and  D?  3ub-  »rouos 
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